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As a part of the botanical inventory program, the authors conducted a survey of 
natural resources in order to find out a potential substitute for traditional herbal medicines 
in Natma Taung National Park, Chin State, west-central Myanmar. We collected a dozen 
of species, and among them Panax pseudoginseng Wall. ( Araliaceae ), Bupleurum 
candollei Wall, ex DC. ( Umbelliferae ), Gentiana sino-ornata Balf. f. ( Gentianaceae ) and 
Zingiber officinale Roscoe ( Zingiberaceae ) were analyzed with thin layer chromatogra¬ 
phy and high performance liquid chromatography analysis. By the analyses on four 
species the presence of components was proved and their contents were determined. 
Here, we present results of chemical analysis on four species and detailed descriptions of 
two particularly noteworthy species are given as local crude drugs. 

(Continued from J. Jpn. Bot. 82: 309-319, 2007) 

Key words: Botanical inventry, Myanmar, Panax. 
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Fig. 1. Location of Natma Taung National Park in Chin State, Myanmar. 


t & d l t 

<h 2) . 

drLt\ a •v a ^ 

> v-gBof b <Dffl,%l<D b, tittK 

y^'S (Tanaka 2005), 

t&xmm 

tua tz (EliIt) 2007). LX, 

b * d 

In'f’ ■?> #|I|3L<£|IlT'^b|fe L /2 (Fujikawa et al. 

2008b). b Ltzi-'r 9 >M 

5/l2r|I|i±, A -Y 

L, <, j&^ISI^It & 

(^j§0 ~f~ 2> L. b fa b 1994^42§2L'£rlMU2 ^0 

ieSc7;'3b 2> (cf. Mill 1995, Fujikawa et al. 2008a). 

(±#Jft;'3b 2) /L, L Jt t tLS b h L"$ 
P! fit) & oto^v "C & 2) 

1 ) 

^)2)®§rffi@, 2) § do"!" 2> JtOlfjSgS, 3) 

L;LL«1^LT£li 

b L TSr S fid b L tz. 

M$J t Lt^( OfJtLllr 


L jStE L tL. p7 3 ^rflf p -f-ys’jr. 
> v > H Panax, -t V f4 ; y 7 f j 3 | 
Bupleurum, ') P P' r 7?4 , J ^ K '7 H Gentiana, 
'> 3 p7 dfflpV 3 p7 df|| Zingiber <P) 4 

LTfh«^WS-»L/2. im&ff 

Si: «£ Lximzti 

Tv^2> 2 ocodMlPl2ov^TI±, 

2/42 =fc 2>3&ffl <h j^ffldjftSrlzli^<2). 

11$ * 

l. SIS 

2007^ 2-3)!, 5 j! Jo =t tP'2008^ 7 - 8 Jf 

oft 3®, ^yf\\-r~79 ymtL'im (2i°i2 / 

N 93°35 / E) Jo JrL^OlMLJb^T^fflfit 
P V “iHStSrfrofc (Fig. l). J1 
J&'Cti, ffitJS^Sr^l&L'Cff LUtf^SrfP 
ML, 

->7rA (GPS) 12 «£ 

SSrilJ®L tL. 

ftiiL, dc0-C^)S$4J:#L>)fo/L. 

i) un 

!? y LI' P 'P J^^-y 'J y Wk Panax, -t v fd- 
; y'7d J 3? Bupleurum, V y p" r dfJf I ) ^ 






94 


mmmmi H84/§H2/ 


2009^4/1 


K 7 H Genliana, y 3 ^ |4 '/ 3 ^ 

Zinger 7) Atl/'tl 1 

t mn& x o* 0 <d th t it ixitM t a. 

lfftp a P Lowrti, tf%.b A AMAHfll:!, 
“C^BCTKjlL, 

A^ibA4fil L AtWT7)Mf4£^lt$Li : # 
*>$§oA&L35°CA3£$i£-€, 'it®p D p (TIM 
^HTH) Wt^iCPJL, MLjg 

ifLL^TtfH (ir'y^j^M, Tissue Layer) A 
m^xm$Lx'MmmtLtz. ttz, 47 
X v-jg7 H/fif b fvsw > v Xfi7)tt#7±, 

(tn/it 

ta) ifh'iiziztf), umtmtizmMLfz. 

2) AM 

II+ABMIEBT^MjM (2006) LIB® £ ft 
A TfiMLt£o A. 5ifSMlt L \iWM 7 n 'x 
b7'774- (J4T TLC) /*M 

Tfte£tiAw/vW > K7JI 0Jx-7y>), 

A a 7 AH (y 3 ^ 3 ^) 7)±H)j£MH2o 

wat, y y y -/VAfflii/l:, ®iImfT7 n 

V b 7" 7 7 X - (LIT HPLC) CJ: t) AIM/ 
X ATol i" if o tz. 

t 7 27“j§? b ToSW y v XJIcOftiT (J4 
T t ■>? y ~ zz y 'J y) kt9%'~yi?y& 
AT) rA#J T> A 7 V K Rgi 

7)5ifSMlit T'X-fey v K Rgi t Rh, Low 
tgiSMTOl !9 4I1& LA. 

#MI4$3-^o. 5 g LAftTftx y y - a 5 

mL To in x., 15^7j/£T AK L tz'ikh 
ilL, Ltz. ttz*?y 

by y K Rgi 1 mg i - y 9 J — 71/ 1 mL 

l$§j» l , mrnrnm t l/z. x v 

MIA/Lfl(:ov>t, Aft/AiRJrTo tlc 
ffly'j 

IS (Silica gel 60 F 254 ) bl, ML 7 

□□TAA/yyy - a/tIcT/a! ( 13 : 1 : 
2) <DTmzmmmmtLx%)9cmmmL 
tzik, mmmzmtLtz. i 

^{zmm L, 110^A5#Hi[]fftL, IlfeL 
tz A T 7 bo fell io X If Rf fit £ 5IIS L A. 

#M#$9xfcLowT0.5g £ffi#FL#l:L, 
MitiiALMIrLAft, ifa6Ayyy-A 
( 3 — 5 ) 30mL S iO i T '> x f * - 
(SHAKER SR-1, AS ONE SO £TW A15 /Pb 1 
it A / Bit? (himac CR22GII, 
HITACHI SA A 10/R 10,000 rpm AiLA7> 


BtL, TSifttMLA. S§«L£ALit 

tax y y - a ( 3 — 5 ) ismLtTn/, R 
ifLfMtLA. ^TitAmtTMAit^Ay 
7 7-A (3—5) i/lX. AIE5iL50mL t 
LA. MLLTAftM A10mL tT5iLMHiL, 
#7KMfbM b V 7 A V#m (0.1 mol/L) 3 mL 
til/A 30^1®:® LA. AOf^O.l mol/L 

3 mL t in A, 1*47 yy-y 
(3—5) til/AlE5iL20mL LffML, M 
I4i§mt LA. yij lT x a y y b" R gl filiS p° p 
5mg i:I*A7 yy-L (3—5) til/ 
AIE5iL50mL t L, f LA. MI4 

)#it A X A'tfLS?LLfl20 pi To Lov^T J4T 
A ^ fL A HPLC (Waters 2695 Separation 
Module) Lit) L, f$#r 77 b 1^7 
(Waters Empower “7 3 7) 

V ^ A TEfillW A fT o A. 

Mlt^f4 : 

A : 47by y b" Rg! 

tttLt? : ^TfPAAAfSiff (Waters 2996) 
'/PJJyEiiSS ; 203 nm 

tJ y A ! (j> 4.6 X 150 mm (5 pm) Inertsil 
ODS-3 (GL Sciences ttS^) 

* y Afijf : 30°cRfico—®SJt 
#Sfi@ : if/T a b — b v iLliifl (4 : 

i) 

/TS ! 1 mL/min 

B ! 4'7-fey y K Rbi 

fttLt? : It SI BAffcAfS: ft (Waters 2996) 
'/PJJfEiiSifc : 203 nm 

tl y f \ (j> 4.6 X 150 mm (5 pm) Inertsil 
ODS-3 (GL Sciences 1±SD 

* 7*S)S : 40 o cft4r<A—ALmlS: 

III : tL/t a b — b v iHftii (7 : 

3) 

fitfi ! 1 mL/min 

/77-^yy'7);f7A7-yy7ft 
A7) nt:lpA#J OJt&tVli, T y A '7 T T° 
o x IV 7) 5ifSM.lt 4 £1: A J4T7)® t> 

LA. 

#Mf4^Ao.5g LAT/tiy y y - /wo 

mLT'o^inA, yx/- (SHAKER SR-1, 
AS ONE M) A m^ A 10/RfM >9 iHAtL 
Ail L, A ill A MI4i§m L LA. t AglJ L ^ 


April 2009 


Journal of Japanese Botany Vol. 84 No. 2 (Shibata Special Issue) 


95 


IV 2 mg £ A 9 9 ~ ;V 1 mL L T IKif 

v§it LLtz. IK if t M#v§m / o v > x , 
TLC fflv V 

(Silica gel 60 F 254 ) 
/ K fb@|-X./ 1F/7.R// @£M 
(5 : l : l) hLt|(j9 cm 

mmLtzfe, mmuzmtLtz. 

iio o c/5 f^tJUSL, 

fife L fe x / -7 b CO fell £ i A R f ffi £ btt£ 
L tz. 

#t£M//2owT0.5g 

t-Afc, W&tzf 9 9 - )l ( 
3 — 5 ) 30 mL £ tO x. T , v x 4 iJ - 

(SHAKER SR-1, AS ONE SO £ T 155A 

(himac CR22GII, 
HITACHI SO ~C 10/in] 10,000 rpm tO/L/| 
ML, WMt^bKW 

9)tz9 9 9 - )V (3—5) 15mL&tJ[]X., 1^] 
II/lt^Lfe. &±.%tWL%$r J £XWtbtzy 9 
9~)V (3—5) =SriJUx.'CiE5|H50mL R L 
t Lfz. yij i: f f E 7 4 / — v IV 
IKif p D p 5 mg A 7 V -/F (3—5) 

£tJH/TiE5i/50mL t L, WMfeWLhLtz. 

«£ A4®i//®20 pL feoi;ov>T 
Jf> I' C) fe fj- A HPLC (Waters 2695 Separation 
Module) A X *) KM® L , m f V 7 b 7 x. T 


(Waters Empower 7 _ ?Xr - y37) ^41 

v > x plmMXfr It o tz. 
i£fM:f4 : 

f-7-fe7fefe°-> IV 

If ft#? : (Waters 2996) 

'ifJj ft/JcH l 203 nm 

il 7 A ! (f> 4.6 X 150 mm (5 pm) Inertsil ODS- 
3 (GL Sciences ftSO 
fj 7 A '/miX . 40°cfefe (7) ‘/hS.® 

IMj@ : 7 R /7 Tr b ~ b u )V/') xgfMfem 

(650 ! 350 : 1 ) 

WA '. 1 mL/min 

iWU/>T-fis/i# bti tz \w 

IIW (mbk) 

i. itliliAMS: 

•f-? 9 xgl/AllIioi AZ<7))fi/bZgfe1~ 

h, (2006) WM*m 

(D^WM^t Lt#< <DM% 

() 7 3 K II b f - 7 y/ | Panax 
pseudoginseng Wall., -fe 'j f\- 2 '/7f | 3l 
Bupleurum candollei Wall, ex DC., 'J X K 9 
If 'J 7 K V / Gentiana sino-ornata Balf. f., 

’/ 3 7 f| '/ 3 7 I Zinger officinale 



Fig. 2. Panax pseudoginseng Wall. ( Araliaceae ) at Natma Taung National 
Park in Chin State. A. Flowers and immature fruits in middle August. B. 
Well developed rhizome and node. 
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Table 1. Herbs substituted for traditional herbal medicines and local medicinal herbs collected from Natma Taung 
National Park and adjacent region, Myanmar 


Species 

Locality 

Voucher specimen 

Araliaceae 

Panax pseudoginseng Wall. 

Chin State, Natma Taung National Park, between 
Kanpetlet and base camp of Natma Taung (Mt. 
Victoria), alt. 2400 m. 

Kuroiwa & al. 

051295 

Umbelliferae 

Bupleurum candollei Wall, ex DC. 

Chin State, Natma Taung National Park.between 
Kanpetlet and base camp of Natma Taung (Mt. 
Victoria) , alt. 2000-2600 m. 

Fujikawa & al. 
051022 

Gentianaceae 

Gentiana sino-ornata Balf. f. 

Chin State, Natma Taung National Park, around 
summit of Natma Taung (Mt. Victoria), alt. ca. 
3000 m. 

Fujikawa & al. 
051033 

Zingiberaceae 

Zingiber officinale Roscoe 

Chin State, Natma Taung National Park, 
Kanpetlet township. Purchased at local vegetable 
market. 

Fujikawa & Mouri 
051086* 

Apocynaceae 

Rauvolfia sepentina (L.) Benth. 

Mague Division, around Saw. alt. 400-500 m. 

Fujikawa & al. 
053267 

Liliaceae 

Gloriosa superba L. 

Mague Division, between Saw and Kazunma. alt. 
ca. 400 m. 

Fujikawa & al. 
053538 


Herbal medicinal specimen only, no herbarium specimens. 
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Ginsenoside Rgi 


Panax ginseng 
(Heilongjiang Prov., China) 


P. ginseng 
(Jiling Prov., China) 


P. ginseng 
(Fukushima Pref., Japan) 


P. pseudoginseng 
(Rhizome) 


P. pseudoginseng 
(Node) 


P. pseudoginseng 
var. himalaicus 


P. japonicus 


P. nologinseng 


P. quinquefolius 



Fig. 3. Chromatograms of ginsenoside Rgi in comparison with Panax species by high performance liquid chroma¬ 
tography (FIPLC). From upper one, ginsenoside Rgi Panax ginseng C. A. Meyer from Heilongjiang Prov., 
China, abbreviation PGH; P. ginseng C. A. Meyer from Jiling Prov., China, abbr. PGJ; P. ginseng C. A. Meyer 
from Fukushima Pref., Japan, abbr. PGF; P. pseudoginseng Wall. (Rhzome) from Myanmar, abbr. PPR; P. 
pseudoginseng Wall. (Node) from Myanmar, abbr. PPN; P. pseudoginseng Wall. var. himalaicus H. Hara from 
Nepal, abbr. PPH; P. japonicus C. A. Meyer, abbr. PJ; P. notoginseng (Burk.) F. H. Chen, abbr. PN; P. 
quinquefolius L., abbr. PQ. 
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Ginsenoside Rbi 


Panax ginseng 
(Heilongjiang Prov., China) 


P. ginseng 
(Jiling Prov., China) 


P. ginseng 
(Fukushima Pref., Japan) 


P. pseudoginseng 
(Rhizome) 


P. pseudoginseng 
(Node) 


P. pseudogmseng 

var. himalaicus 


P. japonicus 


P. notoginseng 


P. quinquefolius 



Fig. 4. Chromatograms of ginsenoside Rbi in comparison with Panax species by high performance liquid chroma¬ 
tography (HPLC). From upper one, ginsenoside Rbi Panax ginseng C. A. Meyer from Heilongjiang Prov., 
China, abbreviation PGH; P. ginseng C. A. Meyer from Jiling Prov., China, abbr. PGJ; P. ginseng C. A. Meyer 
from Fukushima Pref., Japan, abbr. PGF; P. pseudoginseng Wall. (Rhzome) from Myanmar, abbr. PPR; P. 
pseudoginseng Wall. (Node) from Myanmar, abbr. PPN; P. pseudoginseng Wall. var. himalaicus H. Hara from 
Nepal, abbr. PPH; P. japonicus C. A. Meyer, abbr. PJ; P. notoginseng (Burk.) F. H. Chen, abbr. PN; P. 
quinquefolius L., abbr. PQ. 
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Table 2. Contents of ginsenoside Rgi and Rb,, and chikusetsu saponin IV with Panax species collected from 
herbal markets or field 


Species Herbal name (English) Japanese herbal name* ** Sample type 


P. ginseng C. A. Meyer 

Ginseng 


Otane ningin 


Purchased at Japanese market 

P. ginseng C. A. Meyer 

Ginseng 


Otane ningin 


Purchased at Japanese market 

P. ginseng C. A. Meyer 

Ginseng 


Otane ningin 


Purchased at Japanese market 

P. pseudoginseng Wall. (Rhizome) 

- 


Myanmar ningin 


Wild species 

P. pseudoginseng Wall. (Node) 

- 


Myanmar ningin 


Wild species 

P. pseudoginseng Wall, 
subsp. himalaicus H. Hara 

Himalayan ginseng 

Himaraya ningin 


Wild species, cultivated at 
Makino Botanical Garden 

P. japonica C. A. Meyer 

Japanese ginseng 

Chikusetsu ningin 


Purchased at Japanese market 

P. notoginseng (Burk.) F. H. Chen 

Chinese ginseng 

Sanshichi ningin (Denshichi) 

Purchased at Bozho market, 
Anhui Prov., China 

P. quinquefolius L. 

American 

ginseng 

Seiyou ningin 


Purchased at Bozho market, 
Anhui Prov., China 





Components/dry weight (%) 

Species Origin 

Abbreviation 

Ginsenoside Rgi 
(n = 10) 

Ginsenoside Rbi Chikusetsusaponin IV 
(n = 8-10) (n = 10) 


P. ginseng 

Heilongjian Prov., China 

PGH 

0.30 + 0.015 

0.45+0.028 

N.D. 

P. ginseng 

Jiling Prov., China 

PGJ 

0.25 + 0.016 

0.39+0.040 

N.D. 

P. ginseng 

Fukushima Pref., Japan 

PGF 

0.28 + 0.032 

0.56+0.024 

N.D. 

P. pseudoginseng 

Myanmar 

PPR 

1.13 + 0.039 

2.53+0.051 

1.31+0.006 

P. pseudoginseng 

Myanmar 

PPN 

2.09 + 0.043 

3.55+0.060 

1.14 + 0.016 

P. pseudoginseng 
subsp. himalaicus 

Nepal 

PPH 

0.23 + 0.015 

1.04+0.090 

2.73 + 0.030 

P. japonica 

Japan 

PJ 

N.D. 

N.D. 

2.34 + 0.009 

P. notoginseng 

Yunnan Prov., China 

PN 

2.46 + 0.021 

2.45+0.036 

** 

P. quinquefolius 

Shandong Prov., China 

PQ 

0.07 + 0.07 

0.36+0.025 

** 


*The crude drug name in Japan exclude Myanmar ningin, and is phonetically rendered. 

**HPLC analysis was not carried out. 


frio Xlfil 1^2000-2600 m <D 

7-8 if. 
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(Fig. 7). 


Xhh It-t 4 ^ > ## fi (±2.6% t Ff 5 

§jgjf T' a (1.5%) X t) 

Zti tz. 

3 ) Gentiana sino-ornata Balf. f. ( Gentian- 
aceae) 

? v ') Till (Mt. 
Victoria, ! ±V^>) C9Tl_tg|$, ff 
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P. ginseng 
(Jiling Prov., China) 


P. ginseng 
(Fukushima Pref., Japan) 


P. pseudoginseng 
(Rhizome) 


P. pseudoginseng 
(Node) 


P. pseudoginseng 
var. himalaicus 


P. japonicus 


0 . 10 - 


i 0.05' 


0 . 00 ' 




PJ 


5 00 


1000 15.00 20 00 


Fig. 5. Chromatograms of chikusetsu saponin IV in comparison with Panax species by high performance liquid 
chromatography (HPLC). From upper one, chikusetsu saponin IV, Panax ginseng C. A. Meyer from 
Heilongjiang Prov., China, abbreviation PGH; P. ginseng C. A. Meyer from Jiling Prov., China, abbr. PGJ; P. 
ginseng C. A. Meyer from Fukushima Pref., Japan, abbr. PGF; P. pseudoginseng Wall. (Rhzome) from 
Myanmar, abbr. PPR; P. pseudoginseng Wall. (Node) from Myanmar, abbr. PPN; P. pseudoginseng Wall. var. 
himalaicus H. Hara from Nepal, abbr. PPH; P. japonicus C. A. Meyer, abbr. PJ. 
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■ Ginsenoside Rg] 

S Ginsenoside Rbi 
□ Chikusetsu saponin IV 



d „ . P. pseudoginseng P. pseudoginseng _ „ „ 

P. ginseng P. ginseng P. ginseng var . himalaicus P-japonicus P. notoginseng P. quiquefolius 

P. pseudoginseng 

PGH PGJ PGF PPR PPN PPH PJ PN PQ 


Fig. 6. Comparison of the contents (%) of ginsenoside Rgi and Rbi, and chikusetsu saponin IV with 
Pancix species collected from herbal markets or field. From the left, Panax ginseng C. A. Meyer 
from Heilongjiang Prov., China, abbreviation PGH; P. ginseng C. A. Meyer from Jiling Prov., 
China, abbr. PGJ; P. ginseng C. A. Meyer from Fukushima Pref., Japan, abbr. PGF; P. 
pseudoginseng Wall. (Rhzome) from Myanmar, abbr. PPR; P. pseudoginseng Wall. (Node) from 
Myanmar, abbr. PPN; P. pseudoginseng Wall. var. himalaicus H. Hara from Nepal, abbr. PPH; 
P. japonicus C. A. Meyer, abbr. PJ; P. notoginseng (Burk.) F. H. Chen, abbr. PN; P. 
quinquefolius L., abbr. PQ. Panax notoginseng and P. quinquefolius were analyzed the contents 
of ginsenoside Rgi and Rbi only. 


i^3000m#S<^^iiil^&t r '||gI£ ft, PHlH 
SI fi 2 - 3 B X' <fc> & (Fujikawa et al. 2008a). 
MMx\im^tLxm%Ztix&h1r, ttz 
X > zfyfs X IT? > 
jg $ fcTic & d biph, — 

fv^xzy j Kmu u v ^ 
x z y x x 

^nyK^fil±3.6%tr, 

> (3.0%) 

toot 

4 ) Zingiber officinale Roscoe ( Zingiberaceae ) 
y 3 1 ) ff MMfft Ginger, Gy in, Gyinsein 

i~~z z yMzL / £;MXnK&& x y^u y 

(Kanpetlet) h <h LTIM 


tlX^'Z) (Kress et al. 2003). 

V 3 17 X 3 *) , 

X <k & [ 6 ] - X y X u — )]/ (6-G) h 

tlc , tpMMi' 3 V* 3 y tmt 

TLC ^ Z - yX 6-G Zff y ff 

mi $ti tz. HPLC X 6 -G'a'fi£ m TEtJtfx 
L tzbXh, 6-G t IWJ KHWK 

\z~Z Ztlfz. t tz HI M X' (± 0.3% 

KM t, 0.7% T & o tz. V1±.<D Ktffb, 
aXXaZ £*)$> 2 jffSSO 

fitz. 







































April 2009 


Journal of Japanese Botany Vol. 84 No. 2 (Shibata Special Issue) 


103 



Fig. 7. Bupleurum candollei Wall, ex DC. ( Umbelliferae ) at Natma Taung 
National Park in Chin State, Myanmar. Growth on edge of Pinus kesiya 
forest alt. ca. 2,500 m, in August. 


5 ) Rauvolfia serpentina (L.) Benth. ( Apocyn- 
aceae ) 4 'S Kv1 Bon ma yaza 
(Fig. 8) 
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Fig. 8 Rauvolfia serpentina (L.) Benth. ( Apocynaceae ), around Saw village 
at the foot of Natma Taung (Mt. Victoria) in Mague Division, Myanmar. 
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